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2.1 Claims. 
1 
This invention relates fo wave transmission 
network and more particularly fo an attenuator 
for guided electromagnetic waves. 
An object of the invention is to attenuate 
guided electromagnetic waves. 
Another object is to provide a wave guide 
tenuator which may be continuously varied, from 
zero fo any chosen upper limit of attentuation. 
In transmission systems employing an air- 
filled metallic pipe as a guide for electromagnetic 
waves it is offert desired te introduce a known 
amount of attenuation. It is convenient to be 
able to vary the attenuation continuously from 
zero to the required upper limit. 
The present invention provides a wave guide 
attenuator which is continuously variable, from 
zero to any desired maximum value, The 
tenuator comprises a section of metallic pipe 
wave guide within which is longitudinally po- 
sitioned a resistive septum. To make the 
tenuator variable, means are provided for mov.- 
ing the septum sidewise and thereby varying the 
separation between the septum and a side of the 
wave guide. In the embodiment disclosed the 
guide is of rectangular cross-section and the 
septum is parallel to a side of the sectior. 
The nature of the invention wfll be more fully 
understood from the following detailed descrip- 
tion and by reference to the accompanying draw- 
ings in which: 
Fig. 1 is a perspective view of a wave guide 
tenuator in accordance with the invention; 
Fig. 2 is a plan view, partly in section, of the 
attenuator of Fig. 1; and 
Fig, 3 is a perspective view of, the resistive 
septum used in the attenuator shown in lVigs. 
and 2. 
As shown in perspective in Fig, 1 and in plan 
in Fig. 2, the attenuator comprises  section 
of metallic pipe wave guide ! of rectangular 
cross-section, a resistive septum 2 positioned 
within the section  substantially parallel to the 
shorter dimensioned side 3 of the section  and 
means for moving the septum 2 either toward or 
away from the side 3. Ech end of the section 
 is provided with a fiange 4 for cormecting the 
attenuator fo an adjacent section of wave guide. 
The flange 4 may be provided with aligning pins 
5 which fit into holes such as @ in a fiange on.the 
end of the adjacent section of guide. The sec- 
tion  is ruade of a metal or an alloy having good 
electrical conductivity such, for example, as b:ass, 
and is preferably plated on the inside with pre- 
cious metal such, for example, as silver or plati- 
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The septum 2 is moved by means of a rod 1 
to, the inner end- of which the septum 2' is fas- 
tened by a screw 8 which passes through a cen- 
tral hole intheseptum 2 and screws into a tapped 
5 hole in the end of the rod 1. The rod 1  and the 
screw 8 are marie of suitable insulating materil 
such, for example, as hard rubber. The rod 1 
slides in a hole 9 in the lower block l0 and passes 
through a hole  in the side 3 of. the guide 
section . The rod 1 is actuated by means of 
the rack 2,, which is fastenedto the: rod 1, and 
the pinion gear  3. The pinion  3.is on the lower 
end of a shaft 4 which, passes through a hole 
in the upper block 5 and is held ioe-place by 
the pronged member 6 which is fastened at one 
end to the top of the block !5 and af the other end 
fits into an.armular groove.in the shaft: I. The 
upper .block 5 is fastened fo the lov¢er block 6 
by the screws 1 and the entire assembly is 
securely attached to the side 3 of the section . 
The dial 18 and knob 19-.are fastened to.the 
upper end of the shaft 14 by the set'screw,2O.and 
a pointer or index 21, fastened fo the section- I 
is provided for reading the calibration on the 
dial 18, as shown at 22. The calibration 22: may 
conveniently be ruade directly in decibels. 
As shown more clearly in the perspective v.iew 
of Fig. 3, the septum 2 consists of a plate of 
suitable insulating material such, for example, as 
phenol fibre, coated on the face teward the side 
3 with one or more layers of resistive material 
23. The resistive material may, for-example, be 
a mixture of finely divided graphite and a suit,- 
able binder, sprayed onto the side of:the septum 
2 in one or more coats. The ends. of the septum 
2 are preferably specially, shaped fo reduce the 
reflection effects when the section I is inserted 
into the wave guide system. As. shown af- 24 
and 25 in Fig. 3, this, special shaping may ,take 
the form ofa rectangular notch, the optimum 
depth and width, of which.are, bes determined 
by trial. Other forms of special shaping:may, 
however, be used. In order te minimize the 
variation in attenuation with frequency the cen- 
tral hole 26 in the septum 2 may be extended 
on each side in the longitudinal direction, as 
shown at 21 and 28. The optimum dimensions 
for these extensions are also best round by trial. 
The arnount of attenuation introduced by the 
attenuator depends primarily upon the length, 
width and thickness of theresistive coatin$, 23 and 
the distance between the septum 2 and the side 3 
of the section . When the septum 2 is in contact 
with the side 3 the attenuation is substantially 
zero. As the septum 2 is moved away from the 
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side 3 the atenuation increases in accordance 
with a smooth curve untîl a maximum is reached 
when the septum 2 has moved half-way or less 
across the section l. The desired attenuation is 
obtained by tuming the knob ! 9 which rotates the 
pinion gear 3 and, acting through the rack 
pushes the rod 7 either in or out and thus 
termines thi separatîon between the side 3 and 
the septum 2, which is fastened to the end of 
the rod 7. A maximum attenuation of as high 
as 40 decibels has been obtained with a variable 
attenuator of the type disclosed herein. 
What îs claimed is: 
1. An attenuator comprising a section of metal- 
lîc pipe wave guide and a resistive serrure longi- 
tudinally positioned within said section and 
spaced from a side of said section, the ends of 
said septum being notched. 
2. An attenuator in accordance with claim 1 
in which the ends of said septum have rectngular 
notehes. 
3. An attenuator comprising a section of metal- 
lic pipe wave guide of rectangular cross-section 
and a resistive serrure positioned within said 
section substantially parallel fo, but separated 
from, a side of said section, the ends of said sep- 
tutu being notched. 
4. An attenuator in accordance with claim 3 
in which the ends of said serrure bave rectangular 
notches. 
5. A variable attenuator comprising a section 
of metallic pipe wave guide, a resistive septum 
longîtudînally positioned within saîd section and 
means for moving said septum laterally. 
6. An attenuator in accordance wîth claire 5 
in which the ends of said septum are notched. 
7. An attenuater in accordance with claire 5 
in which said septum comprises a plate of insu- 
lating material coated on a major face with re- 
sistive material. 
8. A variable attenuator comprising a section 
of metallic pipe wave guide of rectangular cross- 
section, a resistive septum positioned within said 
section substantially parallel to a side of said 
section and means for moving said septum later- 
9. An atttnuator in accordance with claim 8 
in which said septum comprises a plate of insu- 
lating material coated on a major face wîth re- 
sîstive materîal. 
10. An attenuator in accordance with claim 8 
în which said section has unequal cross-sectional 
dimensions and said septum is substantially par- 
allel to a side of said section having the shorter 
width dimension. 
11. An attenuator in accordance with claire 
in which said means permit moving said serrure 
 fo a position of substantially zero attenuation. 
12. An attenuator in accordance with claim 
in which said means permit moving said serrure 
from a position of substantially zero attenuation 
fo a position of maximum attenuation. 
13. An attenuator for use in a wave guide in 
which high frequencY electric waves are propa- 

4 
mure intensity eIectric vector and means for mov- 
ing said effective portion from a region of mîni- 
mum electric fleld intensity to a region of maxi- 
mum electric fleld întensity whereby a continu- 
5 ously variable degree of attenuation may bi pro- 
vided. 
14. An attenuator in accordance with claire 5 
in which one end of said septum is specîally 
shaped te reduce reflection. 
10 15. An attenuator in accordance with claire 8 
in which one end of said septum is specially 
shaped fo reduce reflection. 
16. A variable attenuator comprising a section 
of metall]c pipe wave guide, a resistive septum 
15 longitudinal]y positioned within said section and 
means for moving said serrure laterally, in which 
the ends of said septum are specially shaped fo 
reduce reflection. 
17. A variable attenuator comprising a section 
2O of mitallic pipe wave guîde of rectangular cross- 
section, a resistive septum positioned within said 
section substantially paral]el fo a side of said 
section and means for moving said septum later- 
ally, in which the ends of saîd septum are specîally 
25 shaped to reduce reflection. 
18. A variable attenuator comprising a section 
of metallîc pipe wave guîde of rectangular cross- 
stction, a resistive septum positîoned wîthîn said 
sectîon subsoEntially parallel to a sîde of saîd 
3o section and means for moving said septum later- 
al]y, în which said means permit moving saîd 
septum from a position adjacent to a side of said 
section fo a position approximately half-way 
across said sectîon. 
35 19. An attenuator for a rectangular wave guide 
comprising a relatively rhin plate of dîelectric 
material carryîng on at least one broad face there- 
of a loss-producing coating, said plate being 
mounted wîthin said guide wîth îts plane parallel 
4o with the electrîc fleld in said wave guide, and 
means atone end of said plate for matching the 
înput impedance of said attenuator to the char- 
acteristic impedance of said wave guide. 
20. An attenuater comprising a section of 
45 metallic pipe wave conductor, an elongated dî- 
electric carrier longitudinally positioned withîn 
said section, a coating of resistive material on the 
main sectîon of said carrier, and at least one end 
portîon of said carrier havîng a resistive coatîng 
5O of a dîfferent resistance value per unit length of 
the carrier than the coating on said maîn section 
to reduce wave reflection in said conductor. 
21. An attenuator comprising a section of me- 
tal]îc pipe wave conductor, an elongated dîelectric 
55 carrier longitudinally positioned within said sec- 
tion, a coating of resistive material on the main 
sectîon of said carrîer, and ai least one end por- 
tion of said carrier having a resîstive coating 
specially shaped fo reduce wave reflection în s'd 
6o conductor. 
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